We investigate the behaviour of trading in gold futures around the release of macroeconomic announcements. Market activity, in terms of traded volume, returns, and volatility, responds to new information quickly, with the majority of the reaction complete within 90-seconds. Surprises on the unemployment rate have the largest impact, with the market witnessing greater reactions to 'good' news and a weaker response during recession. Importantly, by employing a novel measure of belief dispersion, we are able to show that the market response to macroeconomic news is significantly increased when belief dispersion is wider.
Introduction
Since time immemorial gold has played an important role in society; early civilisations equated gold with gods and used the precious metal as a sacrificial offering. In modern times gold remains a widely utilized store of value and means of exchange, and has been widely used as a hedge against inflation, protection against exchange-rate risk (Capie et al., 2005) and for portfolio diversification (McCown and Zimmerman, 2006; Draper et al. 2006) . Both the financial media and academics (Baur and Lucey, 2010; Baur and McDermott, 2010) have cited the important role of gold as a safe haven during times of crisis. The emergence of financial instruments, such as exchange traded funds (ETFs), has resulted in an ever-increasing number of institutional and retail investors participating in the gold market. For example, the largest Gold ETF (State Street's SPDR Gold Shares) had a market value of over $32 billion as at mid-2014, and physical gold demand for investment purposes now constitutes approximately 35% of total demand for the metal. In order for investors to make rational portfolio optimization choices it is necessary to have an understanding of how macroeconomic news events impact returns, the volatility of those returns, and the level of trading activity, as well as the conditions that influence the efficiency of market pricing.
Motivated by the growing importance of the gold market, this paper explores the reaction of market activity in the gold futures market around the release of U.S. macroeconomic announcements. Several important questions are addressed. First, what is the impact of macroeconomic news on the returns, realized volatility, and trading volume of gold futures? How quickly does this reaction occur, and how long does it persist? Second, is there a differential response to news that is perceived to be bad or good for economic growth? Third, is the impact state dependent with regards the condition of the macro-economy? Finally, is the dispersion of beliefs around macroeconomic announcements important in determining market activity?
Owing to its importance in price formation, the incorporation of economic news into asset prices has been the subject of extensive research for more than three decades; the role of scheduled macroeconomic announcements has been frequently examined since such news events are readily identifiable and have implications for market efficiency. Market efficiency dictates that the expected portion of an announcement should have no effect on asset prices, instead it is the surprise (news) component that the market responds to. Empirical evidence is supportive of this claim with Kim et al. (2004) , Fatum and Scholnick (2008) , Chen et al. (2013), and Smales (2013) reporting that asset returns primarily respond to the news component.
Much of the extant literature has focused on the stock, bond, and foreign exchange markets. Flannery and Protopapadakis (2002) employ a GARCH model of daily U.S. equity returns to identify the importance of macroeconomic news and report that only the money supply affects both the level and volatility of returns. Employing a similar framework, Nikkinen et al. (2006) discover that global stock markets, particular those in major markets, also respond in a statistically significant way to U.S. macroeconomic news. Nikkinen and Sahlstrӧm (2004) extend the analysis to measures of stock market uncertainty (VIX) and Chen et al. (2013) consider U.S. stock futures, with both reporting that announcement surprises are found to have a significant impact.
Considering the fixed income market, Fleming and Remolona (1999) report that the release of macroeconomic news has a substantial effect on prices and trading activity, while Becker et al. (1996) and Balduzzi et al. (2001) show that a number of economic announcements affect U.S.
Treasury bond prices, with inflation and employment data having the largest impact. Andersen et al. (2003) examine the relationship between macroeconomic news and the U.S. dollar exchange rate against six major currencies, while Galati and Ho (2003) and Ehrman and Fratzscher (2005) consider the euro-dollar exchange rate response, reporting that U.S. macroeconomic news tends to have a greater impact on returns and volatility than that from other countries.
While commodities such as gold are not financial assets, the results from other markets are still relevant given the relationship between commodity prices and financial asset valuations, and the increasing financialization of commodities in general and gold in particular. Frankel (2008) argues that one channel through which this effect is accomplished is the negative effect of interest rates on the desire to carry commodity inventories. Limited attempts have been made at investigating the impact of macroeconomic news on commodity prices. For instance, ChristieDavid et al. (2000) use intraday data to document the response of gold and silver futures, indicating that gold prices respond to the news component of releases for the consumer price index, gross domestic product, the producer price index, and the unemployment report. Similar results are reported by Cai et al. (2001) regarding intraday return volatility, and also note personal income as having a significant impact. Roache and Rossi (2010) note that commodity prices are generally not influenced by economic news but the sensitivity has risen as commodities have become increasingly financialized. Most recently, Elder et al. (2012) consider the gold, silver and copper future markets for the period 2002-2008 and report that the response to economic news is both swift and significant, and also that announcements reflecting an unexpected improvement in the economy tend to have a negative impact on gold and silver prices.
An asymmetric effect whereby 'bad' news for economic growth has a greater impact than 'good' news has been noted in the extant literature (Ederington and Lee, 1995; Andersen et al., 2003; Brenner et al., 2009; Riordan et al., 2013; Smales, 2014a) . Roache and Rossi (2010) suggest that the asymmetric response for gold is a result of its status as a "safe-haven". Additionally, there is significant evidence that the response of asset prices to macroeconomic news is dependent on market conditions as well as the general state of the economy. McQueen and Roley (1993) note this effect in the U.S. stock market, while Cook and Korn (1991) and Roley and Sellon (1995) find the relationship for long-term rates varies over the business cycle as market participants alter their views on the persistence of monetary policy actions. Hess et al. (2008) show that daily commodity prices are responsive only during recessionary periods.
Whilst the literature considering the impact of macroeconomic news is extensive and has incorporated a number of asset-types, along with the influence of the economic cycle and asymmetric news effects, it has largely ignored another important strand of the finance literature; namely heterogeneous beliefs. Starting with Varian (1985) and Karpoff (1986) , there have been several attempts at developing theoretical models linking market activity with the level of disagreement among investors. Shalen (1993) develops a rational expectations model in which dispersion is positively related to changes in volume, volatility and absolute price changes, Harris and Raviv (1993) propose a model of trading in speculative markets based on differences of opinion, while Kandel and Pearson (1995) derive a similar model that suggests trading volume in stocks and their related options is dependent on investor belief of future stock volatility.
Empirical evidence regarding the impact of beliefs on market activity is focused on equity markets and the response to earnings announcements, with analyst forecasts of reported earnings acting as a measure of belief dispersion. Kazemi (1991) and Rees and Thomas (2008) find that asset prices are negatively associated with dispersion of beliefs, while Bildersee et al. (1996) show that trading volume is positively associated with earnings precision and contemporaneous dispersion of beliefs. More recently, Banergee (2007) and Sarkar and Schwartz (2009) have jointlydetermined that belief dispersion is positively related to absolute returns, return volatility and volume. While Chen et al. (2013) discuss the importance of analyst surveys on macroeconomic data produced by Bloomberg, they focus on accuracy and ignore the range of forecasts; indeed the only work to have considered dispersion of macroeconomic opinions is that of Li and Li (2013) who report that belief dispersion among households is positively related to stock trading volume.
The existing literature is developed in several important ways: First, despite the phenomenal growth in the use of the gold market for investment purposes there is a lack of studies examining the role of information arrival on the gold futures market. Second, our analysis is based on high-frequency data based on 10-second and 30-second intervals. This increased granularity of data allows for the detection of market reactions that are not so easily investigated with lower frequency data. Indeed, the only three prior uses of intraday data in the gold futures context use 15-minute and 5-minute 1 intervals and acknowledge that the majority of the reaction is over within the first interval; research in other markets (e.g. Ederington and Lee, 1993; Smales, 2013) suggest that the response is much more rapid, and with the increased use of faster trading technology it is important to gain a more accurate understanding of the response time-frame.
Third, to our knowledge, this paper is the first to apply the theory of heterogeneous beliefs to macroeconomic news, and also the first to consider the role of belief dispersion in market activity outside of the equity markets. In sum, by considering high frequency data, the importance of disaggregated news, the relevance of economic state dependence, and the significance of belief dispersion, this study provides the most comprehensive study into the effects of macroeconomic news on gold futures to date.
The key findings may be summarized as follows. First, macroeconomic news plays an important part in determining the level of market activity as encapsulated by trading volume, returns, and volatility of returns; this response is almost immediate and subsides within the first 90-seconds following the announcement. Consistent with previous results gold futures tend to react positively to unexpectedly bad news, and positively to announcements reflecting an unexpected improvement in the economy. Second, the surprise element of unemployment rate news has a particularly significant effect on market activity, with CPI and GDP closely following;
the importance of unemployment news may be at least partially explained by the use of language targeting unemployment levels in Federal Reserve monetary policy. Third, contrary to the extant literature in traditional asset classes, the response of market activity seems to be stronger in the presence of good (rather than bad) news and weaker during recession, providing evidence to the claims that investors use gold as a safe-haven. Finally, the empirical results demonstrate a positive relationship between belief dispersion and market activity; that is as the dispersion of beliefs around an announcement become wider there is an increase in market activity.
The remainder of this paper is organized as follows: The next section presents the data used in the empirical study. Section 3 presents a graphical motivation for the study together with the empirical results. Section 4 offers tests of robustness for the reported results, and Section 5 concludes.
Data

Data for the Gold Futures Market
The empirical analysis in this paper considers the gold futures market 2 ; the most actively Engle (1982) and Bollerslev (1986) . For all three variables the unit root is rejected at a high level of significance.
<Insert Table 1 5 The mid-point is used in order to reduce the effect of the bid-ask bounce. 6 In general, the literature has found CPI, GDP, PPI and the unemployment rate to be the announcements having the greatest impact on asset prices. The unemployment report is of particular importance with the majority of studies in this field (e.g. Cook and Korn, 1991; Krueger, 1996; Ederington and Lee, 1993, 1995; Becker et al., 1996; Christie-David et al., 2000; Balduzzi et al., 2001; Cai et al., 2001; Nikkenen and Sahlstrӧm, 2004; Elder et al., 2012) noting the significant impact on market activity.
Market efficiency dictates that the expected portion of an announcement should have no impact on asset prices, and the extant literature (Kuttner, 2001; Andersen et al. 2003; Smales 2013 ) has provided ample empirical evidence to the effect that asset prices react to the surprise component of macroeconomic announcements; this news component is the focus of this paper.
Following Balduzzi, Elton, and Green (2001), the news component is standardized to allow for comparison of coefficients on announcements with different magnitudes. In particular, for announcement type k on day t, news is defined as:
Where Akt is the actual value of the macroeconomic announcement, Ekt is the (Bloomberg) market survey expectation, and σk is the standard deviation of the news component (Akt -Ekt).
Thus, an announcement surprise equal to 1.0 implies a surprise that is one standard deviation greater than zero for that announcement type. In addition, following Elder et al. (2012), the news components are calibrated so that a positive value represents data that is stronger than expected with regards economic growth (i.e. more inflationary), and a negative value represents weaker than expected economic growth (i.e. less inflationary); this allows for easier comparison of the coefficients. In our case, the only news component affected is that for the unemployment rate announcement, so that a positive surprise represents an unemployment rate that is lower than expected.
Finally, a novel measure for the dispersion of beliefs within the market at the time of the announcement is introduced; the standard deviation of analyst forecasts for the given announcement k on day t, is standardised using the mean standard deviation of analyst forecasts for the announcement k over the whole sample period (k_dispersion). Descriptive statistics for each of the macroeconomic news variables are provided in Panel B of Table 1 . The average measure of forecast dispersion is largest for the producer price index (0.301) and smallest for the unemployment rate (0.093). The news component of the data release (calculated using Eq. (1)) is negative on average for the unemployment rate but positive for all other macroeconomic news events; also of note is that the standard deviation of the news component is relatively high.
Empirical Results
An illustrative motivation
To examine the impact of announcements on trading volume and realized volatility, I
consider intervals aligned in event time, with the release of the announcement occurring at time zero. In the first instance, I consider a series of figures that depict unconditional trading volume and volatility responses to the arrival of macroeconomic news. The figures provide initial evidence as to the hypothesized relationships from Section 2.
<Insert Figure 2> Figure 2 depicts trading volume and realized volatility in the period around the release of major economic announcements; days without such announcements are considered for comparative reasons. The two charts on the left depict 10-second intervals (-2min, +10min), while the charts on the right depict 30-second intervals (-15min, +45min ). In the period immediately prior to the announcement, volume and volatility tend to be lower than at the same time on days without announcements. As the announcement is made there is a significant spike in volume and volatility (volume increases by 405%, and volatility by 220% for 10-sec intervals). Volume and volatility peak in the first interval (0,10), and then declines to a level that is generally higher but statistically indistinguishable from that on non-announcement days within 90 seconds (60 seconds for volatility); this preliminary result indicates that the existing literature which has used longer time intervals may lose some of the interesting granularity. The 30-second charts indicate that there is also a jump in volume and volatility upon the opening of the pit at 08:20AM, however the increase is greater and more persistent following major macroeconomic announcements.
<Insert Figure 3> Having identified that the presence of major macroeconomic announcements results in significant jumps in volume and volatility, I turn to consideration of the impact of dispersion of market beliefs around those announcements. Figure 3 depicts volume and volatility for 10-second and 30-second intervals around major macroeconomic announcements, with high dispersion indicating the occasions on which the standard deviation of analyst forecasts is in the highest quintile and low dispersion indicating when standard deviation is lowest. Even though a major announcement occurs in both cases, the market response is much sharper when there is a high degree of belief dispersion; the results converge more quickly than when comparing announcement days with non-announcement days. This is the first piece of evidence suggesting that belief dispersion plays an important part in the gold futures market response to macroeconomic announcements.
<Insert Figure 4> The prior literature has identified an asymmetric response to news whereby the stock, bond, and currency markets respond more vigorously to negatively perceived news than to positive news. Figure 4 presents initial evidence as to whether this same relationship also holds for the gold futures market. The only period in which there is a statistically significant difference is in the first 10 seconds after the data release (0, 10) when volume traded and realized volatility is greater when macroeconomic announcements provide news that is worse than expected (negative) with regards economic growth; the fleetingness of this difference means that it is not detected when considering 30-second intervals.
In summary, the presented figures suggest that there is a significant response of trading volume and volatility to macroeconomic announcements that quickly dissipates; this response is stronger when there is a high level of dispersion among analysts regarding the announcement. In addition, the asymmetric response to negative news is indistinguishable if considering intervals longer than 10-seconds.
Baseline regression
To formally assess the importance of the surprise component of macroeconomic announcements, and the dispersion of beliefs around the announcement, on the gold futures market we utilise regressions of the following form:
Where yt is the dependent variable of interest in the 10-second interval t (the natural log of traded volume, volatility, or returns), Newskt is the news component, calculated as in Eq. (1), for announcement k at time t, Dispersionkt is the standardized standard deviation of analyst estimates for announcement k at time t, yt-1 is the lagged dependent variable, and εt is the error term.
While there is a clear theoretical construct as to how macroeconomic news should affect the volatility and direction of stock and bond prices, Elder et al. (2012) note that for commodity prices the direction of the impact is indeterminable ex-ante. For instance, announcements that indicate good (better than expected) news for economic growth may result in higher inflation expectations that lead investors to shift into physical assets like commodities (inducing positive returns) or alternatively may increase real interest rates which increases the cost of carry, reduces economic growth and drives down commodity prices (negative returns).
<Insert Table 2> Empirical results for the 12-minute period (-2, +10) are reported in Table 2 7 . Consistent with the autocorrelations identified earlier, each of the lagged dependent variables is positive and highly significant. In the absence of an announcement, returns are statistically indistinguishable from zero, while volume and volatility are significantly positive. When dispersion is not considered, unemployment news has a significant and positive impact on both volume and volatility; that is, as the market is more surprised by the release of the unemployment rate volume and volatility increase. All other news releases serve to increase volume and volatility but the relationship is not significant.
When variables accounting for the dispersion of beliefs are included the unemployment news variable is no longer well-defined. Instead, dispersion coefficients for CPI, GDP and the unemployment rate have positive and significant relationship with volume, volatility and returns;
personal income and PPI dispersion also significantly influence volume. The importance of belief dispersion, or uncertainty, in the unemployment rate announcement is demonstrated by the magnitude of the coefficient being at least three times greater than the next largest.
<Insert Table 3> Prior research has found that disaggregating news into negative and positive components reveals detail that may be hidden by aggregated variables, and also allows for investigation of asymmetric news effects. Table 3 reports results for a regression specification whereby eq. (2) Results for the recession period are generally similar, with two key differences noted. First, GDP news appears to be more important since stronger than expected (positive) GDP news is now significant for all three dependent variables, even when analyst dispersion is considered. Second, contrary to existing literature on other markets the reaction to news is of a lower magnitude during recession than at other times; the one exception is positive unemployment news which has much greater influence during the recession period.
Conditional effects -GARCH Framework
An alternative to modelling the impact of macroeconomic news on the gold futures market using ordinary least squares regression is to place the market and macroeconomic news factors into a GARCH framework where the dependent variables are volume and returns, this allows for the consideration of second-order effects; the results are reported in Table 4 .
<Insert Table 4> The importance of unemployment news and dispersion of beliefs is re-emphasized; both unemployment and GDP news (good and bad) have a significant impact on the conditional mean of volume and returns, while belief dispersion for the two variables also induces a significant increase in market activity. Returns are confirmed to be generally positive (negative) in response to worse (better) than expected news.
Considering the conditional variance estimation provided in Panel B, the ARCH and GARCH terms are significant in both markets, indicating the importance of observed volatility and forecasted variance in lagged periods; the sum of terms is higher for returns (0.734) than for volume (0.598) indicating a greater persistence of volatility. Dispersion of analyst estimates for CPI and the unemployment rate significantly increases the volatility of traded volume, while the belief dispersion for all macroeconomic variables increases the conditional variance of market returns.
In summary, the empirical results demonstrate the importance of unemployment rate news, and to a lesser extent CPI and GDP news, in determining market activity. Consistent with the extant literature on dispersion of beliefs in equity markets, the results show that a wider dispersion of beliefs, as defined by the standard deviation of analyst forecasts, results in significant increases to trading volume, realized volatility, and market returns. This increased reaction is likely a result of a wider number of market participants needing to rebalance their portfolios in light of news. Contrary to prior work, the response of market activity seems to be stronger in the presence of good (rather than bad) news and recession does not induce an increase in the response. This result may be explained by the thought that investors hold gold for alternative reasons to traditional asset classes (e.g. stocks and bonds) such as the "safe-haven" rationale of Baur and Lucey (2010).
Robustness Tests
This section presents robustness tests for the empirical evidence reported in Section 3.
Consistent with the concept of market efficiency, and more recent literature, the analysis has considered only the news component of macroeconomic announcements. However, it may be that in the case of commodity markets it is the presence of a news announcement that impacts the market and not the news component. In order to test the importance of the specification of the news event we repeat the earlier analysis of eq. (2) replacing the news variable with a dummy indicating whether the particular macroeconomic announcement occurred (1) or not (0). The results are reported in Table 5 , and are qualitatively similar to those reported earlier. For instance, the coefficient for the unemployment news dummy has the largest magnitude, and has a significant impact on all dependent variables. All news dummies have a significant positive impact on volume but only when belief dispersion is incorporated into the analysis, while CPI and GDP have a significant impact on returns. The dispersion of beliefs on the unemployment rate has a significant impact on volume, volatility, and returns.
<Insert Table 5> The results reported in Section 3 suggest that, contrary to the extant literature, market reaction to news is less aggressive in recession than in other economic states; it is possible that this result is a result of categorizing the economic state on the basis of NBER recession classification.
We perform a robustness test on this result by introducing economic states determined using the ICRG economic risk rating 9 ; where the low performing economic period (recession) is indicated by an ICRG economic risk rating below 35 and a high performing period (expansion) is indicated by a risk rating above 38.5 10 . The results, reported in Table 6 , are consistent with those reported earlier. The magnitude of coefficients is generally smaller when the economy is performing less well (apart from the case of unemployment) than when it is performing strongly. Unemployment news, negative PPI news and positive GDP news all induce significant market responses in both low and high performing economic periods. Importantly, the reported coefficients for dispersion of beliefs for GDP and unemployment are positive and significant when the economy is performing poorly (i.e. wider dispersion of beliefs induces stronger market response to the announcement), while only GDP dispersion is important when the economy is performing well.
<Insert Table 6> 
Conclusion
Motivated by the increasingly widespread use of gold in investment portfolios, this paper seeks to answer a number of questions relating to the influence of macroeconomic news in determining levels of market activity such as trading volume, market returns, and realized volatility. By considering 10-second (30-second) intervals in the 12-minute (1-hour) period around the release of U.S. macroeconomic announcements, for the period November 2006 -9 The ICRG economic risk rating combines a number of economic indicators to provide a means of assessing a countries economic strength; a lower (higher) risk rating implies a higher (lower) economic risk or equivalently a lower (higher) performing economy. Detailed information on the methodology can be found at www.prsgroup.com 10 Having divided the sample period into quintiles we find that the lowest quintile is the period when the economic risk weighting is below 35, and the highest quintile is the period when the risk rating is above 38.5.
December 2012, we are able to draw a number of conclusions that will allow investors to understand, identify, and prepare for the instances in which changes in market activity will be extreme.
Our results demonstrate that macroeconomic news plays an important role in the trading volume, realized volatility, and return distribution of gold futures, with the major response occurring immediately following the announcement and subsiding almost entirely within the following 90-seconds; this result highlights the importance of using high-frequency data at appropriate intervals to consider such relationships. Gold futures tend to react positively to unexpectedly bad news, and positively to announcements reflecting an unexpected improvement in the economy.
There is evidence that news relating to the unemployment rate has the greatest effect on market activity, and contrary to the stock market literature the impact on market activity is found to be stronger in the presence of good (rather than bad) news and weaker during recession. This paper is the first to consider the importance of belief dispersion around macroeconomic news events, in this setting, and we provide strong evidence that belief dispersion plays a significant This table presents summary data for the variables utilised in this study, using intraday observations around macroeconomic announcements for the period 24 November 2006 -31 December 2012. The specific period for 10-second intervals runs from 2-minutes prior to the announcement to 10-minutes after, while the period for 30-second intervals runs from 15-minutes prior to the announcement to 45-minutes post-announcement. Panel A contains statistics relevant to the return, volatility and volume of gold futures. Unit root tests are conducted using Augmented Dickey Fuller with trend and intercept; * indicates rejection of the null of a unit root. Panel B provides information on the macroeconomic announcements considered in the study, with dispersion indicating the standard deviation of analyst forecasts for the given announcement and news indicating the standardised surprise component of the given data release. This table presents regression results from the baseline regression specificied in equation (2). The dependent variables are the natural logarithm of volume traded (log(volume)), realized volatility of returns, and market returns. News or surprise components of announcements for the consumer price index (CPI ), gross domestic product (GDP ), personal income (PINC ), producer price index (PPI ), and the unemployment rate (UNEMP ) are considered as explanatory variables. In addition, measures of belief dispersion around the announcement, determined as the standard deviation of analyst estimates, are incorporated into models 2, 4, and 6. Newey-West standard errors are shown in parantheses, where the appropriate number of lags in each case is determined using Akaike Information Criterion (AIC). ***, **, and * denote significance at the 1,%, 5%, and 10% levels respectively.
Log(Volume) Volatility Returns This table presents regression results from the augmented version of the baseline regression specificied in equation (2). The dependent variables are the natural logarithm of volume traded (log(volume)), realized volatility of returns, and market returns. News or surprise components of announcements for the consumer price index ( CPI ), gross domestic product (GDP ), personal income (PINC ), producer price index (PPI ), and the unemployment rate (UNEMP ) are disaggregated into negative (neg ) and positive (pos ) components. In addition, measures of belief dispersion around the announcement, determined as the standard deviation of analyst estimates, are incorporated into models 2, 4, 6, 8, 10, & 12. Estimates are provided for the whole sample period (Nov 2006 -Dec 2012 , and for the period encorporating the NBER defined recession (Oct 2007 -June 2009 . Newey-West standard errors are shown in parantheses, where the appropriate number of lags in each case is determined using Akaike Information Criterion (AIC). ***, **, and * denote significance at the 1,%, 5%, and 10% levels respectively. ***, **, and * denote significance at the 1,%, 5%, and 10% levels respectively.
This table presents regression results from a GARCH(1,1) specification. The dependent variables are the natural logarithm of volume traded (log(volume)) and market returns. News or surprise components of announcements for the consumer price index (CPI), gross domestic product (GDP), personal income (PINC), producer price index (PPI), and the unemployment rate (UNEMP) are disaggregated into negative (neg) and positive (pos) components. In addition, measures of belief dispersion around the announcement, determined as the standard deviation of analyst estimates, are incorporated. Coefficients for return dependent variable are multiplied by 100 in order to ease readership. Standard errors are in parentheses.
Regression: Modelling the market activity -macroeconomic news relationship in a GARCH(1,1) framework indicating the releases of the consumer price index ( CPI ), gross domestic product (GDP ), personal income (PINC ), producer price index (PPI ), and the unemployment rate ( UNEMP ) rather than news components of those releases. In addition, measures of belief dispersion around the announcement, determined as the standard deviation of analyst estimates, are incorporated into models 2, 4, and 6. Newey-West standard errors are shown in parantheses, where the appropriate number of lags in each case is determined using Akaike Information Criterion (AIC). ***, **, and * denote significance at the 1,%, 5%, and 10% levels respectively.
Robustness Test: Consideration of macroeconomic release dummy ***, **, and * denote significance at the 1,%, 5%, and 10% levels respectively.
This table presents regression results forming a robustness test of the analysis presented in Table 3 . The dependent variables are the natural logarithm of volume traded (log(volume)), realized volatility of returns, and market returns. News or surprise components of announcements for the consumer price index ( CPI ), gross domestic product (GDP ), personal income (PINC ), producer price index (PPI ), and the unemployment rate (UNEMP ) are disaggregated into negative (neg) and positive (pos) components. In addition, measures of belief dispersion around the announcement, determined as the standard deviation of analyst estimates, are incorporated. The sample period is considered as periods when the economic is performing poorly (ICRG economic risk rating < 35) and periods when the economy is performing well (ICRG economic risk rating > 38.5). Newey-West standard errors are shown in parantheses, where the appropriate number of lags in each case is determined using Akaike Information Criterion (AIC). Negative News
